I . Nutritional evaluation of dried tomato pomace (DTP-20) as a source of protein was carried out using weanling rats. Comparisons were made with casein (CS), soya-bean meal (SOM-45) and the hydrocarbon-grown yeast Toprina (BP-T). The growth-promoting effects of the diets were evaluated over a period of 28 d of ad lib. feeding. 
Exploitation of agricultural by-products may make a substantial contribution towards better and more economic feeding of livestock. The nutritive potential of a number of available by-products is, however, inadequately known, a fact that discourages their efficient utilization in animal feeding. I n view of the shortage and the high prices of protein feeding-stuffs, some of these by-products could provide part of the protein needed by animals. In this respect it is clear that the country's resources in such products need to be fully developed and thoroughly evaluated nutritionally. Stahlin (1957) and Maymone & Tiberio (1959) have provided information on the nutritive value of the tomato-seed oilcake meal, a by-product obtained after the extraction of the oil from the tomato seed. The oilcake has a crude protein (CP) (nitrogen x 6-25) content ranging from 340 to 400 g/kg and its value as a protein supplement for broilers is considered to be good (Kalaisakis, Papadopoulos, Boufidis, Zacharioudakis & Gourakou, 1970) . Dried tomato pomace is composed of tomato seeds and skin that remain after the expulsion of the juice. In the dry state, as fed, it provides approximately 950 g dry matter and 195-215 g CP/kg. The annual production of dried pomace in Greece is in the order of 3000 t, with good prospects for future increase.
The purpose of this study was to assess, by a series of rat bioassay procedures, the protein quality of dried pomace, and obtain information regarding its nutritional value. The biological indices measured were the protein efficiency ratio (PER), the net protein utilization (NPU) and the growth response of the experimental animals to amino acid supplementation. The amino acid profile was compared to other protein supplements and the interpretation of the results obtained is discussed.
E X P E R I M E N T A L

Sampling of dried tomato pomace
A representative sample of IOO kg dried tomato pomace (DTP-20) was obtained from a tomato-juice processing plant in northern Greece and kept in a cool, dry place in the laboratory for further use. Portions of this material were taken for the chemical tests and the animal experiments.
Analytical procedures
Standard methods for moisture, CP (N content determined by Kjeldahl procedure) diethyl ether extract, crude fibre and ash were followed as outlined by the Association of Official Analytical Chemists (1970). Total sugars were estimated by the method of Dubois (1956). Total energy was determined in a bomb calorimeter (Parr Instruments, Illinois, USA).
Amino acids were determined by column chromatography using a Spinco-Beckman I 20-C automatic analyser (Beckman Instruments, Palo Alto, California, USA). The diethyl ether-extracted sample was weighed and mixed with 6 M-HCl in a glass tube, frozen in liquid N, and vacuum sealed. The hydrolysis was done for 24 h at I 1 0 ' .
The hydrolysate was filtered, the acid removed under reduced pressure at 42O, washed several times with distilled water and re-dried. The dry sample was taken up in 10 ml distilled water and passed through a Dowex-So cation-exchange column. It was washed with 200 ml distilled water and amino acids were eluted with 150 ml I M-NH,OH (Christias, Couvaraki, Georgopoulos, Macris & Vomvoyanni, 1975) . The eluate was evaporated to dryness. Amino acids were taken up in 4 m l 0.1 M-sodium citrate buffer, pH 2-2. Sulphur-containing amino acids were pretreated with performic acid (Lewis, 1966). The composition of DTP-20 is given in Table I .
Animals and management
The rats used in these trials were of both sexes and of the Wistar strain, 25-28 d old, weighing initially 43-45 g for the PER tests and 50 g for the NPU tests. In all tests they were individually caged in specially designed cages constructed in the workshop of the technical department of the Research Centre, and made of Plexiglass, with feeding troughs that allowed accurate measurement of the daily food offered. Food and water were given ad lib. The animals were kept under controlled temperature and humidity conditions in the animal house (temperature 21 5 IO, relative humidity 55 %).
Experimental
The composition of four of the experimental diets is given in Table 2 ; protein sources tested were: DTP-20, casein (CS), soya-bean meal @OM-45) and Toprina hydrocarbon-grown yeast (BP-T). A quantity of 4 kg of each was prepared and used for the tests; samples were taken for chemical analysis and the analytical values were used for all subsequent calculations.
Vol. 36
Evaluation of dried tomato pomace 
7'6
Aspartic acid
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Serine 6.6
Glycine
9'9
Alanine 3'5 Proline Total essential amino acids 83.5 * Tomato seeds and skin that remain after expulsion of the juice. Nutritional indices for rats The PER was determined using two groups of five male rats, and values calculated from results for body-weight gain (BG) and the CP intake (CPI) over a 28 d period with a diet providing 16 g N/kg. T h e PER was calculated as BG: CP1. The NPU was determined for each test diet using a total of eight rats (duplicate determinations using two males and two females for each determination) and for the protein-free diet, duplicate determinations using a similar group of two male and two female rats. NPU 
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was derived from the formula: 
R E S U L T S A N D D I S C U S S I O N
Values for the composition of DTP-20 given in Table I indicate that its CP content (195 g/kg) is not high compared to that of SOM-45 (457 g/kg), CS (854 g/kg) or
In feeding trials with rats fed at a level of 520g DTP-ao/kg diet (Table 2) , the results obtained in terms of the growth response indices PER and NPU were higher than those anticipated for a product of this type. DTP-PO as fed and under the conditions of these experiments was readily acceptable by the rats, the food intake did not fluctuate throughout the experimental period and no spilling of food occurred.
The growth pattern of rats fed on the DTP-PO and the CS diets is shown in Fig. I 
I-Eggum (1973).
Woodham & Deans (1973).
11 Combined value for the two AA.
supplement of methionine appeared to reduce the growth of the rats receiving the DTP-20 diet, while a supplement of mixed amino acids improved it. The amino acid profile of DTP-20 (Table 3) suggests that methionine and cystine are limiting. The remaining amino acids were present at levels that are near to or lower than those recommended by the (US) National Research Council (1962) , and referred to by Smith (1966) , as meeting the requirements of the growing rat (Table 3) .
When the values of essential amino acids were expressed in mg/g total essential amino acids ( The added amino acid supplement (Table 2) increased the lysine, methionine, phenylalanine, histidine, isoleucine, leucine, valine and threonine contents to amounts similar to those recommended by the (US) National Research Council (1962) as meeting the requirements of the growing rat. Amino acid supplementation resulted in an increase of 6-9 yo in the PER (from 2.18 to 2.33) (t 1.84, P < 0.1) and of 27.3 % in the NPU (from 0.55 to 0.70). These responses are in agreement with the growth pattern obtained for the rats receiving the amino acid supplement (Fig. I) .
In the present study supplementation with DL-methionine at the rate of 5 g/kg diet increased the total methionine to approximately 70 mg/g CP per d. This value exceeded by approximately 10 mg the methionine requirement recommended by the (US) National Research Council (1962), and by 30 mg the requirement referred to by Smith (1966) ( Table 3) .
At present only a hypothesis can be made regarding this unexpected response to methionine supplementation. The possibility of a nutritional imbalance, or of a slight toxicity created by the excess supply of methionine, is not unlikely but strong and supportive evidence is lacking. Muramatsu, Odagiri, Morishita & Takeuchi (1971) have reported that the addition of 50 g methioninefkg diet caused a 125 % reduction in growth in rats (estimated as: IOO -body-weight of amino acid-supplemented group : body-weight of control group x 100) ; methionine at these high levels of intake may be among the most toxic of amino acids. On the other hand, in the same work, levels of 50 g arginine/kg diet were quoted as causing only a 16 yo reduction in growth.
In this context it should be mentioned that DTP-20 has a relatively high arginine content (142 g/kg, 73 g/kg CP), a value that is in the range of those reported for a number of plant protein sources, for example, soya-bean meal (72g/kg CP), sunflower meal (80 g/kg CP), groundnut meal (84 g/kg CP) (Eggum, 1973) . The arginine requirement in rat nutrition is not clearly settled (Greenstein & Winitz, 1961) , but the relatively high levels of arginine in some feedingstuffs of plant origin might be of particular interest and significance in metabolism, a subject that needs further study.
The total energy content of DTP-20 is 19.1 MJ/kg. Since there is virtually no lignification in the tomato fruit, it appears logical to expect that the crude fibre would consist mainly of the celluloses and hemicelluloses. The N-free extract would incorporate starches and pentosan polysacharides, with a small proportion of total sugars (51.0 g/kg) ( Table I ).
The findings of this study were limited to the rat as an experimental animal. It is obvious, however, that other animal species should be tested. Although the dried pomace contains an average of only 200g CP/kg and therefore is not considered a high-density protein supplement, it provides a relatively good-quality protein as judged by the nutritional indices determined in these experiments. In addition, its attractive appearance and slight bulkiness render this by-product a useful feeding-stuff ingredient.
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